Comparative structural studies of various quinoneimines by X-ray analysis have shown that in molecule of N-arylsulfinyl-1,4-benzoquinonemonoimine an interaction of the π-orbital of the S=O bond with the π-electron cloud of the benzene ring is observed, similar to that found in Naroyl-1,4-benzoquinonemonoimines.
Introduction
We have previously reported the first synthesis of stable N-arylsulfinyl-1,4-benzoquinonemonoimines by reaction of 1,4-benzoquinonemonooximes with arylsulfinyl chlorides. 1 The mechanism was postulated as occurring via the formation of N-arylsulfinyl-1,4-benzoquinonemonoimines by conversion of 1,4-benzoquinonemonooximes to 1,4-benzoquinonemonoimines accompanied by conversion of bivalent to a tetravalent sulfur . The major problem of this method was the formation of by-products, which were difficult to separate from the major product.
One example of an alternative preparative methods for quinone monoimines sulfonyl derivatives has been described. N-tert-Butylsulfinyl-1,4-benzoquinonemonoimine has been synthesized by oxidation of N-tert-butylthio-1,4-benzoquinonemonoimine with mchloroperbenzoic acid (MCPBA). The quinone imine thus obtained was highly unstable and decomposed in one hour. 2 N-Arylsulfinyl-1,4-benzoquinone monoimines are comparatively stable compounds. 1 The goal of the present work was to investigate a synthetic route towards new N-arylsulfinyl-1,4-benzoquinonemonoimines by oxidation of the corresponding N-arylthio-1,4-benzoquinonemonoimines followed by structural studies of the new N-arylsulfinyl-1,4-benzoquinonemonoimines.
Results and Discussion
Oxidation of N-arylthio-1,4-benzoquinonemonoimines 1a-k with MCPBA in methylene chloride at room temperature gives N-arylsulfinyl-1,4-benzoquinonemonoimines 2a-k in good yields (Scheme 1). 
Scheme 1
The formation of N-arylsulfonyl-1,4-benzoquinonemonoimines as by-products was observed when excess of MCPBA was used for the oxidation of 1a-k. Furthermore, N-arylsulfonyl-1,4-benzoquinonemonoimines 3c,h were obtained as single products when a molar ratio of 1:2 (Narylthio-1,4-benzoquinonemonoimine : MCPBA) was used. Oxidation of quinoneimines 2 by MCPBA with a molar ratio of 1:1 (2 : MCPBA) also gave quinoneimines 3.
Compounds 2a-k were characterized by elemental analysis and 1 H NMR spectra.
It was shown earlier, 4 Thus, the analysis of X-ray data proves, that in quinone imines 2, 5, and 6 identical interaction of the π-orbitals of the S=O, C=O and C=N groups, with the π-electronic cloud of benzene ring occurs. The only similarity is the interaction of the S=O (C=O) bond π-orbitals with the π-electronic cloud of benzene ring for 2i, 5, and 6 as mentioned above. The carbonyl of N-aroyl-1,4-benzoquinonemonoimine is perpendicular to the plane of the quinone ring, 5 which promotes interaction of the π-orbital of C=O group with lone pair on nitrogen (n N ) (π C=O →n N ). Consequently the energy of E,Z-isomerization in the quinone imine 5 is low at 43,0 kJ/mol. 7 In N-arylsulfinyl-1,4-benzoquinonemonoimine 2i the S=O group lays almost in the plane of quinone ring, enabling S=O group π*-orbital interaction with the lone pair on nitrogen (n N ). The C=N-X angle in the N-substituted p-quinone imines is one of the major structural characteristics which determines the energy of E,Z-isomerization and reactivity of quinoneimines.
8 N- The analysis of the shortened contacts shows, that the angle C=N-S for quinoneimines 2, 4, 5, 6, is close to 126 о , due to significant steric strain between the atom of oxygen (nitrogen) of group S=O (C=O, C=N) and carbon and hydrogen atoms of the quinone ring. For quinone imine 1 and quinoneoximes 7, 8 the steric strain of similar fragments is smaller, and a smaller value of the C=N-X angle is observed. In spite of the significant differences of quinone imines and quinone oximes considered above, the length of C=N bond is practically constant within the limits of 1.29-1.30 Å. That can be construed as evidence for the similar mode of conjugation in quinone imines and quinone oximes (C=N-C=C-С=О) and an insignificant influence of constituents at nitrogen atom on it.
Lengths of N-X and X-C Ar bonds in some cases are different from average values reported for similar bonds 10 It is necessary to note, that for quinoneimines 5 and 6 the N-C Ar bond is longer, than for similar compounds. 10 The length of C-C Ar bond for quinoneimines 5 and 6 is 1.481 and 1.466 Å 
